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r radiation types because their relative degree of danger can be derived from 
Mon: ja MM MNA MEM MS M M DÀ SEA SS dn Another possibility for describing the penetration capacity of alpha radiation 

onsists in expressing its range by the surface dimensions of an absorber. 
sir, in the energy range of alpha particle interest here, it is 
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ogen nuclei per cm? and c 


necessary under certain conditions, The following 
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0,382 (2; 0289 (6) ч nuclear radiation by virtue of their different ph 
1 i different biological effects. We are particularly interested here in the 
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the general sequence of gamma, beta, and alpha radiation; in case of the 
al incorporation of radioactive substances however one must use the exact opposit 

) This offers the advantage that, in such calcwlations, ve do not 

> f data as to the density or state of the absorber. 
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quence as basis. This leads us to a series of necessary and possible ha particles, emitted by the 
ondit MeV. Upon passage throw 
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“ ч 5 e arly nf luene: a 
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The number of ion pairs, which an alpha particle will 
distance in air of 15* C and 760 mm Hg, is called the specific ionization. 
It averages around 3,000 ion pairs per mm and at the start of the trajectory 

ionization goes 


electrons in the atc 


The calculations were made on the basis of an infinite medium and using the 
capture cross-section for thermal neutrons. The table shows that the essen- 
tial share out of the total radioactivity comes from the fission products. of р 
igure 7.8. Approximate percentage Sis е ' t о! b. e o f ; 
To investigate radioactive contamination of the terrain under field conditions distribution of induced redisset ку 5 (ve component и y perience террасыча зева of ра 4-08 atestat, Xp dE е atiis 
we are above all interested in the induced radioactivity of the ground in the as function of soil depth for low- М n P asion рее Масе deto; М des induced а э E A " ООС Есина aa ed T 
area of ground zero after air bursts. Here, the total radioactivity as a altitude air bursts of nuclear fission ty perform n, ns), ti is т 3 or is ae be "d eva pu oe aoa GR. IUOS. ANO ONE ] ———— i 
D EEE ULM EMILE А1-28, Mn-56, and Na-24, while the weapons. Key: l--Radioactivity, 1; : се of p, go: т а ш: 4 » d must be inserted as a partial sum into the total sum Е Dastanen paa p" rc u en ms E ser v» = 
2—-5011 depth, cm. te pond ad uM Y - А M--Atomic mass of the i-th element, relative units P des [ 1 Malbwerzeit] 2 Halbweraei ty can gnifi E ager of incor ation. The energy, transmitted 
? c ° uring a Cesomitrper m : . " - and amoun 1 ev. it is 2,000 ion pairs per mm. This means that the specific 
Capture cross-section of considered isotope of i-the element, cm s ч Tomma 0 - » т di . е , be expended f formati sp toward the end of the range and that it runs through а pronounced maximum 
22 Omamikörper É : eee - ~ "n alpha radi radiation) emitted by the unfissioned part rradíated substan ust a few millimeters away from the end of the trajectory. After that it 
Uns A == ү uclear charge rpuscular radiation. tructure of the alph s ; decreases a helium atom along 
204 204 Ar Р! ticles corresponds to that of the atomic nuclei of the chemical elem u А... à with the capture of two electrons. 
A я 3 * У › Helium ($u++), Each alpha particle consists of two protons and two neutrons 
f about 7 MeV per From what we have sa m 
draw the following basic conclusions. 


other shares (see Table 7.6) are neglected. 
calcula of all keep с 
ч p s ly than that 
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residual nuclear radiation has a great ioniza- 
The range of alpha 


onnected with their init 


During the first few minutes after the detonation, the radionuclide A1-28 
* 2.3 min) contributes decisively to the cumulative dose rate of gamma 
18 o i 
гасе are based cican Ро tion, В 
» T detonation, hrs 


(Ti 
тађ зоп with 1.8 MeV per decay, whereas during the period of time of up to 


300 4 оа 
e 4 on each alpha decay, the mass number of the initial nuclide is accordingly " alpha parti 
2 units v v relations 

lationshi Particles in air does not 


1 week, the radionuclides Mn-56 (1.2 MeV/decay) and Na-24 (4.2 Mev/decay) 
supply the main shares. After that, the radionuclide Fe-59 (1.2 MeV/decay) The calculation of neutron-induced radioactivity in the detonation area of 
assumes significance. air bursts on the basis of the radionuclides Al-28, Mn-56, and Na-24 (using 
the calculation values given in Table 7.8 for the shares of the individual pr “e umber of general elements designated with i which are to be included in 
To be able to make specific statements as to the physical behavior of induced elements in mass-percent [weight-percent]) gives an average error of 30 ctive es an, he ne, п we h, ч д | ‚ш 
nuclides, it is necessary to start with a certain soil composition. Table percent for the equation22 m 9. epe 23 Leber { 204 2004 T 
7.8 provides some reference values for this. 2 1 Knochen t ref Ba 
concluding the elementary considerations of neutron-induced radioactivity 21 304 à h 
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they can be detail in Section 
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4 which then fade out along 


the investigation. 


9--Radioactivity 
(1) In these figures, m is 
m of hydrogen for thermal ne 


in covering the measurement technique 


Anzahl der Atome des Elements 


Je Kubikzentimeter Wasser 
5 toduriertes Radionuklid 


6 Binfangquerschnitt für thermische 


F-m-odm-e') 


8 Aktiv 1 b mach der Detonstion/Ci 120 
9 Aktivität 1d nach der Detonstion/Ci 57 


Nes 

equal energy decreases s We cannot go into any great detail here 
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irridiation of germ cells. This 


TTC a aaa bo Mhat practical conclusions spring from the constant change in 
linear attenuation coefficient y of EAE E S theory" of radioactive precipitation, nor do we want to intrepret m ar : «анат > 
gamma radiation from fission products tatistics needed in evaluating radioactive contamination of terrai eh cuir 
as a function of the time after detona- 1.3. Why do certain difficulties come up in an attempt at a general Instead, the following statements center around those problems which Peg poe o 
evaluation of neutron-induced radioactivity? What do they consist c characterize the significance of residual nuclear radiation as a possible to those s at which there 
Mau X. знана allas E fer from so-called incurable inherited dis 
а function of the altitude over the hematopoietic system, appearance miscarriages titferius otas 
earth's surface for the middle geo- i І 
graphic latitudes. 35 These are just a few examples which however a 
the overall problem complex of the global radi 


their initia! velocity in fact is zero vhile others come up to 99 percent of 
the speed of light. The distribution maximum of beta particles generally is certain limits follows an exponential attenuation law. 
n 
ET] 
7.1.4.3. Gamma Radiatioi 
a Radiation Ж tion. Key: l--Hours; 2--Days, 3- 
Time after detonation; 4--Air; 5- r g is absolutely neces- 
: 7 " чи я main annihilation factor and their full understanding iss e 
Ас: ШИН па АН GE миа арн, sary to derive the corresponding conclusions for the protection of units 
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between 0.3 Emax and 0.5 Emax. 
ES ix To estimate the maximum range of beta radiation of a given energy, we can t 
A part of the conversion energy is released in the form of gamma radiation use the approximation formulas developed by Feather. The following applies 
also in conjunction with beta decay. While, for example, the radionuclide accordingly: : any alpha-active and beta-active radionuclides are still excited after the Fea 
С-14 is a pure beta emitter, Co-60 is beta-gamma-active. emission of alpha particles or beta particles and emit this surplus "residual А This objective 
anotay” in the form cf game redietion. 7. What radionuclides can the induced radioactivity of air, water, an eg rg rapero A RA f radioactive f t [precipitation] cove s n al 
MEE RE 3 e 1 > Potter = tg starts with the idea that it is impossible under the conditions of a compli- le OA rer han rer - 
ERE кнр EN ак ини NEA DNA A cated nuclear radiation situation to tie the commanders to simple and rigid nation with an average width of 2,000-3,000 km. " 
wles as they make their decisions--without understanding the overall inter- . 3 s is 
.8. What differences result between the fading of radioactivity of f in - " = Minis 
relationships. the local-and continental fallout it is especially the processes taking hehe Luftéstenationsn. 
place in the troposphere that are of interest. Radioactive particles in the кезет 
earth's surface within а few months. The bulk Mt-Beresch From the military angle we are interested above all i En 
EEE fallout within the context given here. This is why ve will in the following 
(up to about an altitude of On 1 March 1955, the United States on the Nevada test range conducted a segment take a detaíled look at local terrain contamination as a function of 
fin ia 1-5 ons зале muclear weapon detonation in the Megaton range. As a result of that test, S 
oed radioactive fallout came down over England between 8 and 10 March, over Greece ТД 
— and Turkey on 11 March, in the European part of the Soviet Union on 13 and 
hacer 4 March, and in the Far East of the Soviet Union on 16-19 March. E 
M- Bereich a vity ayer near the groun 
eapon detonations, in the years 1959-1970 
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hand, the sum of the energy of the beta particle and the neutrino will always 
he the name for a certain radionuclide, that is to say, it will be character- 
From the fact that beta radiation reveals a continuing energy spectrum 


stie a corresponds to a certain maximum ener; (see tables 7.3 and 7.9). 
= ы х : 3 id it follows that the range of the individual beta particles of one and the 
This is why the intensity of Table 7.12. Maximum Range R 


f a space weapon flies through such a radiation belt, there will be a very 
— hard braking radiation (x-rays) during the process of braking of the beta 
Pu dicm i 1 Y Cim c6 duiz mers particles, vhich can damage human beings or which can also destroy electronic 

components or put them out of action. 


tonatior i 


of Beta Particles in Air, in Biological 
" And Damien nome—— 
шше comes РРА 
Meine ^ Метин 5 Меир 
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1 beta particles have no kinetic energy whatsoever, that is to say same beta-active radionuclide will differ. 
crest vdd th f beta radiation upon passage through an absorber declines gradually and within 


е type detonation, 


[ZI 
The average maximum energy of the beta particles of the fission products and 
of the induced radionuclides changes greatly with the time after detonation алаф Ejus, > 08 MeV Gamma radiation (y-radiation) is an electromagnetic wave radiation. 
and during the first 10 days is to be found in intervab of 2.5 MeV to 0.9 0,542 E, ETT] sists of individual quantums (energy packages) of a certain energy. 
nen 4 
Ме! Although these energy values are considerably below those of alpha Ld "1 em семене radiation, gamma radiation is propagated at the 
of light. 
energy ratios. 

The gamma radiation emitted by a certain radionuclide is characteristic for For practical calculations, ve can use the formulas in Section 5.3.2.1. But 7:9. What peculiarities result from underground detonations regardía 

because the average energy of gamma radiation of residual nuclear radiation composition and distribution of radioactive detonation products? 
The detonation intensity 


radiation, beta radiation nevertheless does have a greater range. 
Ro (max) Maximum range of beta particles, cm 

мата ЕТУ (ж) Maximum energy of beta particles, MeV it because it is not distributed over a continual energy spectrum but rather 
"nm k a oF usce, T because the individual gamma quantums have very specific discrete energies. differs from that of instantaneous nuclear radiation and because it also 
p" , For example, the radionuclide A1-27 upon each beta decay emits a gamma quantum changes with the passage of time after detonation, we must insert the cor- 
Another possibility of describing the range or penetration capacity of beta with an energy of 1.8 MeV, the radionuclide Na-24 emits two gamma quantums responding values both for the linear attenuation coefficients and for the regarding the overall radioactivity and the 

19 а with an energy of 1.37 or 2.75 MeV. effective half-life layers. detonation products. 

" vity in the form of 

ection 7.3 will in greater detail cover some problems resulting from the ee this, ———— ——tÀ—Á——SÓ The distribution of radioactivity in the f 
Р ОИНА етме FE MIL HER эн» teras of size and altitude at the moment of the 
tion. h popause relatively slowly, and that they are deposited 

the earth's surface and that a homogeneous mixture of long-l 
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Radioactive Terrain Contamination as a Function of 


products and that of the induced radionuclides in the soil? Comp 
Many factors influence the character of radioactive contamination of the pinecones Gall Ne re Ue 

and the earth's surface. They include the following the radioactive detonation products is concentrated ín 
troposphere 6 km). The size of the particles 


atmospher ower part c 
the L Р 
nat ic 


a nuclear weapon; uting to continental 
Radioactive Terrain Contamination after Ground Bursts 


and the detonation type of 


radioactive fallout rs large parts of the earth’ 
f the earth. ¿1 is caused by that part of 

At the end of 1963, after the entry into force of the Agreement on the Suspen- y 

ine s — Ке Artificial rad 


is the significance of the wafisatoned part of the nuclear charge The cumulative initial radioactivity of the radioactive detonation products m arate 
иа снна: UE PR аы and their decay during the passage of time after detonation; т the entire surface 
dioactive detonation products which get into the stratosphere. 

eric fallout it is typical that the detonation 

that th 


sion of Nuclear Weapon Tests in the Atmosphere, in Outer Space, and under 
Mater, signed by the Soviet Union, the United States, and Great Britain, the 
total radioactivity of the stratosphere in the northern hemisphere of the 

globe was something 11%» 20 MCi and then dropped steadily (if one disregards Bean е prosper atari 

the tests conducted by France and China). Data on the average time spent by ———— 0 ОИИБИ enger 
adioactive particles in the stratosphere are presently still contradictory. nen ee жын = b pop pr 

It was assumed originally that annually only about 10 percent of the radio- ege ere vasi T > caw , i y there 1 e mixing of the radioac > detonacio 


.10. What 
the radioactive contamination of the terrain be 


adioactive particles in 
а main annihilation factor, Due to the fíreball's contact with the 


detonation cloud's stabiliza- s are stored f longer time (years) in the stratosphere, 
a part of the soil or other materials found there will melt or vill 
fireb: 


why there is se mixi the radioactive detonation products 
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radiation, as in the case of alpha radiation, consists in the introduction of 19 " 
The gamma spectrums of the radionuclides of fission products or radioactive 
fact that the radioactive detonation products are present as area source. 
of external radiation 
sage of time. The separat 


But here, in determining the "practi- 
detonation products in general however in many cases are more complicated and 
qoi ides is dev with the 


the surface dimensions [surface mass]. 

cal range" we start with that surface mass [dimension] through which only 

E 1 percent of the beta partícles will pass. Two empirical formulas have been l--In air; 2--In biological tissue; 3--In aluminum. Note: The = s 

established in this connection. The approximation formula according to given for biological tissues can also be used for water. eee partly are not yet fully known, 1 AO AS 
Flammersfeld applies in the area of a maximum beta radiation energy of 0-3 Summarizing, we can say thís: and in the case of incorporation regarding the relative biological danger "hé алаа and velexity е 
йыш eii A ON tion of the detonation cloud and the fallout of 
it at the moment of detonation and at the place 
at the particular places 


iddle northern latitude. igge: " 
allout resides in t £ fireball with slag, dust, and water vapor. 


f high-altitude winds that influence the 
radioactive particles from -— 

of detonation and in the ze л 
and the particular times; de m» 
and in the spri 


active particles present in the stratosphere would again reach the earth's 


pattern (maximums in the middl 
Figure 7.15. Simplified diagram illustrating the zonal circulation of the р 
surface within a year; more recent research results show that the average 


е earth's atmosphere.34 Key: l--Earth's rotation; 2--North Pole; 3--Altitude 
in t 's atmosphere i 


rainfall or snow fallout consists smallest particles (d < lym). 
of troposphere; 4--Northeast winds; Р 
regions) and 4 years (Equator region) and that they are analogously between 


recipitation in the form of 
Prevailing west winds; 6--High-pressure md ы aci 
zi 7--Northeast tradewind; 8--Low-pressure zone; 9--Southeast tradewind; edge EE 7h wever is disturbed 
greatly sis M dn Mu qu 0.5 and 3 years at altítudes below 25 km, 
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stratosphere дере! 
iocycles in the human i 
As the fireball ff and as the detonation cloud is formed (condensation 


ud), the nonvolatile radionuclides will be condensed first, followed 1 
y the volatile ones. The gaseous fission products escape condensation. 


the Equator and in the autumn). 


vement. Stratospheri 
half-life periods, at altitude of more than 25 km, are between 2 years (polar 


Because the gamma quantums, in contrast to the alpha and beta particles, have 

In combination with the statements in sections 7.1.1 and 7.1.2 we can say WANN à UM mE nor an alentrin chango, their interaction wich a sche Game talistien аз o component of тасіеі neclenr entiation has extreordiaart- 
stance is also quite different. While the charged alphaand beta particles ly great penetration capacity. It therefore can act even on crev members in Propagation 

transmit their energy in portions to the envelope electrons in the course of armored combat vehicles and on persons in shelters. During combat operations 

many individual ionization processes, the gamma quantums give off their total in radioactively contaminated areas it represents the absolutely greatest 

MAN) «Айше ia ch dcter fa а fev reciprocal processes. Bet there is danger in the form of outside radiation, 


and Distribution of Radioactive Detonation Products 

ourse of its propagation 
reaching the eart the radíoactive substances 
upper ground layer taken in by the plants in t 


t td y from the plant into t 


is expelled into the earth's atmosphere. The phenomena of аасы weis iae QUE dri m tha сур» of ditus 
Met йаа USERN ER кюй оха хаку muisie vegetation cover on the distribution of radioactive substances. it ч ty Data in the lit ure vary greatly ou. Because, as we know, the air m 
= 3 TL ous area earth's в —— a It is typical of continental fallout but even much more so of stratospheric dpud Malf-life whose daughter products ara nonvolatile and therefore ara conie 
ressure, we rrents with varying d s and global fallout that ít involves mostly long-lived radionuclides (for example, ne i de 

К $b-125, Ce-144, Pm-147, Sr-90, Y-90, Rh-106, Ru-106, Cs-137). The composition Y > 

of the radionuclide mixture in the atmosphere changes only in the course of " Я 


high-altitude weather 
sats products which con- 
intensitie 
Eur radioactive decay processes. 


ттр раско or enl contamination of the atmosphere and then of the 


in the atmosphere as well as their geographic 
in the course of these processes. All of these processes 
eneral zonal circulatioi tion cloud and which rises with them. 
s detonation type and detonation intensity | a acer rag aio тарг Aa tr 4 
Ў 7 clusion that there 1 t probability that ме p 
tion tendency r tive traces running a w f strontium-90 in the bone 
me to six units. rontium-90 content of milk i the inactive admixtures of the fire'-ll or the detonation cloud. The 
tates rose from 4 Н mits in 1957 and, 1 loar particles in the first group originate from the condensation aporized 
weapon tests had n м phere unhinde v x y de the nonvolatile radionuclides and are more or less 
reached a value o t ogeneous tributed. 
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The appearance of natural p 


Figure 7.12. Term diagrams for C-14 and Co-60. zu 
the following by way of summary. 
which can speed up the deposit of radioactive substances; 


half-life whose daughter products are nonvolatile and therefore are condensed 


differ 


ver the local, 1 
outheast winds; 11--South Pole. 

in that 

immediately after they develop. Radioactive aerosol particles of di 


of radioactive detonation produ 


The attenuation of beta radiation in a substance takes place almost exclusive- " i 
ly due to electrostatic interaction or "collisions" with the envelope elec- т = OM (VE F 1а} = 0) wem” 
trons. Regarding the effort to be expended for the formation of an ion pair, Beta radiation as a component of residual nuclear radiation has a relatively 
we get the same conditions as for alpha radiation. But because the ratio — ————— eel Zum E hen low tonization capacity but a considerably greater penetration capacity 
Pe pap udad of opes edic ааа fpe? MeV. M DTI AN NICHE FUNIS OF thé beta particles in air little probability that there will be such a reciprocal interaction, contri- A — ————áÓ— 
111,300, све beta раене ассисаи а е amounts to several meters, in biological body tissue it amounts to several buting to the attenuation of gamma radiation, per unit of distance, vith the This is why, under field conditions, the computations for the evaluation з 11 detona x arge pa а v " 
en piena ir сарае Baras = 057 Ep, - ОЛЕГ aem am millimeters, and in denser materials it amounts to a fev millimeters. This electrons of the atomic envelope. This is uhy the gamma quantuns have a the nuclear radiation situation are primarily based on the dose rate or the — ач» rup o rad 
atomic envelopes and do not describe a straight-line movement, like the alpha ia came Sf сн а alpha radiation, primarily constitutes a danger great range as a function of their energy. 
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Figure 7.40b. Key: l--Measurement point number; 2--Informational data: start content of the initial magnitudes in order from the very beginning to prevent the time inter volved in the immediate stay in contaminated 


of radioactive fallout in jump-off area of 3 MSB: 1300; length of march route any kind of playing wich numbers. The computation method to be selected must terrain itself but also continues to exist beyond the radioactive contamination 
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Larger quantities of vater must above all be taken from deep wells because ny decision springing from the specific nuclear radiation situation con- ^ Under the conditions of massive nuclear weapon ment, operations and ance can be carried out on foot, with motor vehicles, in armored combat J 


natural decontamination takes place in the soil. Constant nuclear radiation cerning further unit operations however presupposes a certain minimum of 7 s bat actio 11 b loped mistrat structu 
els soil. C E rning fu nit operat h Р c imum f at actions will be developed in vast areas, The semistrategic structure vehicles, and, in the case of naval forces, with ships or boats, Nuclear т The best flying altitudes are between 50 m and 200 m. If we 
monitoring is necessary here likewise. Furthermore, water consumption must realistic reconnaissance data concerning terrain contamination. The greater and the combat deployment pattern will be distingushed by great breadth and MS iE Si EE CHRIS can ee бе саен ыі te (7.53) MM speed тереен ау rim uud MM а uM Determination m of zones with heavy and dangere - por rele bee a рена iei 
be reduced to a minimum. Even lightly contaminated surface water--possibly the general overview of the nuclear radiation situation in the particular П depth. There will be great distances and intervals between individual helicopters or slow-flying aircraft. It can also partly be carried out with P deis Met. Cad tha лла аны а Чир ЖЧ О be ob s ination of ra tive fallo in case of well-developed 
from flowing vater bodies—can be used as utility water, for example, for sperational area and the more specific reconnaissance data we have available elements. Combat operations take place at a fast pace, on oad front, his bale ot ao жасаса ааа А ауры th Weis. antoeatdanlly operating vehicle rope , distance between the measurement points will be 500- - ай: a N sea К " " . They can be forwarded as individual or collective reports 
econtanination. on the directions and areas of intere he less will be the risk in decis- in great depth, and in [sev irecti 1 x : У pr алара нр LET D. d Dist a: int cade ita a mnaissance agen о the staffs and between them. Reconnais- 
inat on the directi d areas of interest, the 1 11 be the risk in d in great depth, and in [several] directions. measurement instruments pass their measurement results on to electronic It is even better to select a corresponding measurement series as foundation a the staf d b n them. Reconnai 
sion-making in relation to a situation in which we must start only or almost " s contain r f the measurement places, the astro- 
a в s computers for processing which, in turn, forward their analysis results to for the calculation of ecking on the decline in the dose rates with the passage А р , 
cause the questions of decontamination and medical treatment are covered in exclusively with an analytical evaluation. This is why the basic requirements This is why an important goal of nuclear radiation monitoring consists the staffs via information reproduction instruments. M * * ssurements, and the dose rates measured. 
а summarized fashion in Section 7.4.4, we will not go into any further detail for nuclear radiation monitoring and dosimetry spring from the scope and inr only in rapidly providing a comprehensive overview of the terrain п Available experience enables us to estimate that the inherent contamination e borne reconnaissance and ground reconnaissance must be coordinated. On 
here. ES must however be observed that one must not view decontamination only quality of the realistic reconnaissance data required for the purpose of tion situation but also viewing the situation in long-range term 5 Nuclear radiation monitoring is carried out by the nonorganic groups for ^ the reconnaissance vehicles during operations in contaminated terrain as this basis, it is possible especially to define the operations of nuclear "as 
EUN the Ciolini of preventing the пасева ой of сынбас га substances bringing about a decision. is possible only if the staffs can rely on the reconnaissance data supplied radiation and chemical reconnaissance with simple means and methods 1 rule can be neglected because the resultant measurement error can here be SLE a anaidai secolinlanenas aiken dum ebeettiealiy ана. се сова ind report to the superior s or for the information of 
or additional radiation exposure. Instead, one must keep in mind that wearing 2 by all reconnaissance agencies which at the particular time happen to be supported by organic groups or can be performed in special field neglected in comparison to the general measurement inaccuracy. An exception reconnaissance missions efficiently in support of the combat mission to be rdinate staffs. analysis message on an area contains the highest 
protective gear is not possible to an unlimited degree and that this leads The capacity of anuclear radiation monitoring system depends--in addition to rating in the areas and directions to be analyzed. s of the chemical, rear-echelon, and medical services. is here is involved in the extraordinarily severe soiling of vehicles, such as / carried out. 5 = in case of a direction (march route) it 
to extraordinarily heavy physical and psychological stresses on fightingmen the number, structure, and equipment of available reconnaissance units--also t Quclesr чайыла аамай co диды the ПЫ For OD tte пеге to be expected in case of vet weather and svampy soil. Control б m" e or march route. The size 
above all when outside temperatures are higher. This can cause a considerable on an exact arrangement of observation, communication, storage, and analysis ther words, this means that the decision to conduct one or the c i denóntamiáatioo, tn dtas conclosions for tha тенни wearioM ee — — A — the orders of mignitwde of wiit operation u "average" dos be 
reduction in combat capacity. f reconnaissance data. е of maneuver in contaminated zones cannot so much be the resul > gear, at the right time to identify contaminated foodstuffs or unit 
REP mee р А ? Figure 7.42. Position of nuclear radiation monitoring in the process of specially" conducted nuclear radiation monitoring mission but tha , to prevent or restrict their consumption or utilization, and thus Nuclear radiation reconnaissance from the air is a kind of reconnaissance 
Table 7.22 supplements Table 7.19 sed contains sons inportant maximus perais- Nuclear radiation reconnaissance is not only a job for the corresponding nuclear radiation situation estimate preparation. Key: l--Initial situation; tead must result f ufficiently broad overall view of r generally to rule out the possibility of casualties among the troops has it possible to Teconnol ter continuing zones of heavy and dangerous denera) inforastion requiremeot of the staffs to gulléentes an overall 
sible radioactivities for various foodstuffs and other products. chemical defense units but concerns all arms of the service, all special 2--Nuclear strikes; 3--Terrain contamination; 4--New situation (latent); radiation situation "in itself. » to incorporation. Radiation monitoring in medical facilities may also vn tamination alse during the first few hours after ground and underground Я picture of the weclear radiation situation, i з nvert and relate 
ae E & | units and support services; that is to say, it is carried out not only by 5--Nuclear radiation monitoring mission; 6--Observation; 7--Recon ; used for the observation of decorporation. detonations, to get a fast overview of the developing situation, and in к А t nat ion Jetonat ion: This is 
able 7.22 Important Maximum Permissible Radioactivities for Nuclear Radia- special organic groups but also by nonorganic groups. s 8--Monitoring; 9--Determination; 10--Communication; 11--Of reali are the forms с aissance: detonatióné te enable helicopter crews or crews of slow-flying aircraft to REMAIN ss ask da алыйн v! 1 жее thane 
tion Monitoring of Essertial Foods, Fodder, Liquids, and Air (MzA) i 7 á connaissance data; l2--Analytical evaluation; 13--Dosimetry; l4á--Nuclear lear radiation reconnaissance on foot is carried out above all in the avoid acute radiation exposure. Besides, it is possible in this connection directions of propagation of the radioactive detonation products or the s 
Nuclear radiation reconnaissance as a whole covers organs, personnel, radiation situation estimate preparation by staff; 15--Storage; 16--Analysis; radiation warnin m of observation. In well-developed radioactive zones, reconnaissan в hat is to say, to link the evaluation location of contaminated zones; second, the determination 
"— a m " - 1 d ERES i at a i g ysis; of observation, In well-developed radioac es, reconnaissance to conduct combined reconnaissance, that is to say, to t cation of contaminated zones; second, determinatio 
ене NETTER NND equipment, and means serving for the planning, organization, and implement 17--New situation; 18--Decision on; 19--Warning; 20--Protection of units; can accomplish only strictly limited assignments because the scouts te decanation areas, large-surface fires, flooded rezicns, etc., with menitude of terrain contamination if possible in the entire operation area; 
1 = - s « - Ы tion of measures aimed at the determination, communication, storage, and 21--Further operations; 22--Decision-making, specific definition of assignments radiation observ all are e d to the full dose rate and, besides, because we get nuclear radiation reconnaissance. and, third, the detailed reconnaissance of important areas and directions m 
7 analysis of reconnaissance data for the evaluation of the directions of tius ferie UN а " M ORE to gorra Sd t i Mt ee a re 
ded 1 a t given. k N only a slow reconnaissance tempo. Figure 7.44. Reconnoitering a detonation area from the air. Key: a--Sta = тиши шш ише 
агары d Gewürze Propagation of radioactive detonation clouds, the start and duration of ч radiation reconnaissance and directions, вис one must not overestimate nuclear radiation reconnaissance from the air. Heel ciere ri л RER ена pas he eed 
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(€ © radioactive fallout, the determination of the dimensions of contaninated zones This presupposes an adequate density of measurement points, the ability to uring reconnaissance with motor vehicles or armored combat vehicles, it is This above all concerns a question of time. The employment of helicopters flight path; d--Completion of reconnaissance mission. E the transmission of reconnaissance data from the reconnaissance agencies ыи 
buyer cette - and the dose rate levels, their change with the passage of time, as "E form points of main effort, and the ability rapidly to switch the main effort 68 addition to the fast reconnaissance speeds and the possibility for is basically possible only if radioactive fallout in the areas or directions the staffs, one must assume that each unit or measurement station, upon 1 п i econnais 
À DNE Г the determination of the degree of unit contamination during and after opera in nuclear reconnaissance monitoring into a new direction as well as constant т radiation monitoring. unicating the reconnaissance data immediately via radio over great to be reconsitered has ended--that is to say, at the very earliest 30-60 à observing a case of contamination, must immediately send a report, If this 
Féltermitel für einige Tage 10* tions in contaminated areas on the basis of dose rate and radioactivity conduct of monitoring and follow-up monitoring which, under the conditions listances--the protection factors of the vehicles which have a positive effect minutes after enemy nuclear strikes--as a function of the distances from the LAETUS involves radioactive fallout, then this first message is in the nature of 
Trlakflüssigkeit bis zu 21 easurements. of a complicated nuclear radiation situation, in many cases to begin with la exact dividing line between nuclear radiation «emang ee pedi y employment possibilities. This makes it possible, on the one hand, to detonation areas. A disadvantage here is represented by the fact that we get eS prz D x a warning in which it is as a rule not necessary to give specific dose rates. 
facilitates exact evaluation and arrangement of reconnaissance assignments tion observation from the tactical viewpoint is neither possible nor re- it the time spent in contaminated zones in terms of time and, on the other very high measurement errors (up to 300 percent) in nuclear radiation ге- For the duration of radioactive precipitation, further reconnaissance reports s eference to 
iclear radiation monitoring is conducted without interruption during all and their machina processing. ired. A somewhat different viewpoint is derived from the equipment and md, to reconnoiter areas with relatively high dose rates, assuming the connaissance from the air. 
types of combat and in every situation. The reconnaissance agencies here strument aspect h, for example, Langhans builds the organization scouts are exposed to acceptable radiation exposure. 


must accomplish specific assignments for the particular command echelon and In connection with the preparation of the nuclear radiation situation estimate, and listing of radiometric equipment under field conditions. The information content of reconnaissance data derived from nuclear radiation Р \ forwarded however in each case 
nds on a series of factors. The most important D out. In addition to the forwarding of reconnaissance data from the recon- 
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Aterniuft bz, zu Istündiger Aufnahme — moreover also supply the higher headquarters with the required reconnaissance nuclear radiation monitoring is used to warn the troops of the danger of he prerequisite here of course is that reconnaissance be carried out with тегзааайгеввге de the айт dip 

Adduutt bis zu dati. The employment of available reconnaissance personnel must be so handled contamination, the determination and conduct of the necessary protective Nuclear radiation observation is conducted by nonorganic groups fc the help of inside measurements. In this case however the attenuation of ones are the character of existing contamination, the flying altitude, and ка naissance agencies to the staffs, information exchange is also necessary 

1Osndiger Aufnahme that there will be a steady, comprehensive, and as complete as possible over- measures, but also their confinement to the necessary minimum and the drafting radiation and chemical reconnaissance (NGKCA), by observers from units uclear radiation by the particular reconnaissance vehicle must be included the flying speed. If one keeps in mind that the flying altitude compared to D ner between staffs. But here the data must in each case be condensed to avoid 

i view of terrain contamination in the particular unit operation area. of those decisions which will guarantee the accomplishment of the combat all of the combat arms and from units for nuclear radiation and chemical in determining the measured dose rates. the surface covered by a contaminated area is small, then the measurement any superfluous redundancy. 
Ke Object to be measure Beta-decay processes per minute and per; mission also in case of high dose rates but which in the process will keep po nd gie bcd Mad er rers agir c results vill nevertheless be influenced by the direction of flight in relation - 
alpha-decay processes per minute and per; 4--Essential foods and seasonings unit casualties due to radiation as low as possible. In first place therefore the start of contamination or reaching а contaminated sector at the rig. It has been pointed out variously that work with the reciprocal values of the to the position of the radioactive trace. This among other things depends Figure 7.45, Reconmolteriog the trace of a nuclear weapon detonation 
for only one-day consumption; 5--Essential foods and seasonings for 5-day con- та da шй Wave дошу, Shot ла Eo му, Mo dates iki of Che ам HE ONE i ba de E би Ир ЫШ "аш шыннын MM o protection factors according to Table 7.18 is too inaccurate, (As we know, on the inertia (time constant) of the particular measurement instrument, Key: a--Start of reconnaissance; b--Orientation points; c--Location of trace 
sumption; 6--Fodder for several days; 7--Drinking liquid up to 2 lit; 8-- pl Di ERT BY ie fedes the protection factor for tanks has a mean va 7 0.1 [illegible]. Besides, the values of the correction factors rise rapidly with the altitude determined by reconnaissance; d--Maximum dose rates while overflying trace; types 
Drinking liquid up to 10-day consumption; 9--Utility water (utility liquid); of the anticipated dose absorption for the purpose of achieving its maximum basically operate permanently, which are installed in certain comet ve Accordingly, a dose rate, measured in a tank's combat compartment, must be Over a contaminated surface area. This causes great measurement uncertain- e--Analytically calculated location of trace; f--End of reconnaissance mission; tepore, 
10--Respiration air up to l-hour absorption; 11--Respiration air up to 10- reduction. This is wiy the conduct of constant and periodic dose rate (command vehicles) or ft : 
hour absorption. when an djustable dose rate threshold 1 ased. terrain.) This is why it is required from time to time to check or newl tain a constant flying altitude. 


which must be 


ring priorities 


Teinkflüssigkeit bis zu. 
agger Aufaahme make sense only to a certain degree and must clearly be marked as messages 


Brauchwasser (Brauchfüssigkeit) — — 


reporting trends. A reconnaissance report "which can be evaluated" must be 
immediately after the end of radioactive fall- 


lata r analytical e 


approach nalysis of reconnaissance data on terrain con- 


Concerning the forwarding and exchange of data on terrain contamination as a ation cannot only correspondingly reduce the volume of the information с f s > s carried out primaril 
result of nuclear radiation reconnaissance we can basically distinguish thr o guide analysis work effectively toward the particular ~ à 1 ination » group decontamination and using 


of reports: warning reports, reconnaissance reports, and evaluation main effort and determine the sequence of processing the incoming messages. al e ular combat deployment or march movement pattern 


radiation doses already absorbed by the units, but the advance calculation or with 
: rder г commander or independently, complete spec 
In usion it might 4 regarding this problem complex that, : atment ai stered after the accomplishment of combat assign- 


also in aircraft, ships, etc nd which trigger analar multiplied by the correction factor 10 in order to get the dose rate in the ties especially in case of heavily-cut terrain where it is difficult to main- gr-Toundaty. ; 
Warning reports are messages on the start of radioactive fallout or the under the conditions of a complicated nuclear radiation situation, we get " f t n orders t r superior at PSB (special treatment places) 


appearance of terrain contamination, They can be given by specifying the p not onl ontradictory reconnaissance data but, in keeping with the develop- * i s. RSB (speci отв) and it can be supported by chemical 
рр y Р s рр 


ment of terrain contamination in terms of space and time, we will get data " mits (med units). As we go on, we only touch on some 


which can be evaluated immediately and data which cannot be evaluated radic v ntas n and pertinent medical treatment 


What are the basic principles we must use in calculating the anticipated 
hot water up to 90° C and it can generate steam; it can also heat decontamina- dose absorption by the troops? How accurate are such computations? 
tion liquid to 50-60* C and this liquid can be discharged via special working 
lines. 7.48, What 
substances? 


The table was taken over unaltered from Lavrenchik, V. N., "Global'noye an atomic nucleus, bombarded with certain particles, will oppose the i 
is the significance of possible incorporation of radioactive vypadeniye produktov yadernykh vrtsyvov," Atomizdat, Moscow, 1965, flow of projectiles with a certain cross-section, As a unit of measure Staley, D. O., On the Mechanism of Mass and Radioactivity Transport DL RS h zd pisi et al t 
p 12 f. (This work also contains a compilation of Soviet and American for this action or effectiveness cross-section we use the surface area from Stratosphere to Troposphere, J. Atm. Sci 19 (1962), p 450; Libby, The table vas taken from DV 053/0/003. Y f properly planned ed, and 
original studies on this topic complex.) of 10728 m which roughly corresponds to the geometric cross-section of W. F., Moratorium Fallout and Stratospheric Storage, J. Geophys. Res. " ntent of the work of all commanders 
heavy nuclei and we label it as 1 barn. 68 (1969) p 2933 and p 6215; Lavrenchik, V. N., "Global'noye vypad- 
ii., p de RE i ME nentye ...," loc. cit., Fuchs, S., “Mathematical Methods for the 
On this problem complex, see also Yampol'skiy, P. A., "Neytrony atomnogo pproximate Determination of Terrain Contamination and the Resultant m 
The picture was copied in a simplified manner from Strauss, H., "On the vtsryva," Gosatomizdat, Moscow, 1961, Chapter 2. j " Conclusions for the Commander," dissertation, The Friedrich Engels Байа, Ec, eg по a песие. 
vehicles with autonomous special treatment instruments (ES-65). Earlier contaminated terrain? Determination of Maximum Permissible Concentrations of Radioactive Military Academy, 1964. Terrain gi ee rege M isch = 115-116 т, 2. Quoted from Kutzim, H., ATOMKERNENERGIE, 7, 1962, 12, р 487. Die omone MEETS creativa tak which calls for fe-dapth aralndtien Timely reconnaissance of enemy 
we made reference to the possible use of gas-jet (liquid-jet) turbines. Fission Products in Drinking Water for Disaster Cases," 525 Report, Lavrenchik, V. N., "Global'noye vypadeniye...," loc. cit., pp 18, 19. dissertation, "Friedrich Engels ary Academy, » PP . толас и с nto arg е preparations for the employment 
The ASR-12u is a tank car with a capacity of 2,500 lit. A pump driven by 7.51. What are the maximum permissible radioactivities and how must we work 3, 1967, p 15. Problems connected with detonations in the ionosphere and outer space Franco, V. H., and others, Medical Sciences, Vol. I, Pergamon Press, Ltd., i 
tha wéicle!s engins io weed to Fill the tack and generate pressure for the des vele Ibid., pp 21-23. are not considered in the following presentations London, 1956, quoted from Frost, D., "Praktischer Strahlenschutz," 
spray nozzles and the steel pipes. All accessories (hoses, spray nozzles, Berlin, 1960, pp 11 ff. , still existing practice of subdividing measures for the protection 
distributors, etc.) are attached to the vehicle itself. The EA-65 comprises 7.52. What is the mission of nuclear radiation reconnaissance? into so-called active and passiv Reconnaissance of the deployment, 
ortable ins vith a c u: ч orms of nuclear radiation reconnaissance. ice to the movement, and firing positions of 
16 transportable Emibrumente with a capacity of 40 lit lada, sach, They fe ok eee а юс ee German Military Publishing House, Berliu, 1970; Zakutinskiy, D. I. The table vas compiled with the help of data from Langhans, K., "Kern- Tests Hearings 1959," US Govern, Print. Office, Washington, 1959, p 1068. Significance of the individual measure and above all because it gives a muclear vespons, nuclear veapon depots, 


are unloaded for special treatment from the transport vehicle with the help z T E à 
of unloading devices. The tanks are filled from the ARS-12u. The necessary 7.53. Compile the performance possibilities and typical operational varíants and others, "Spravochnik po radioaktivnykh izotopov," Moscow, 1962. waffenradiomettie . loc. cit., p 58, and DV-66/3, MfNV 1963, —— way tiat, Af we Sucked HP On this problem complex, see Vogler, H., "Incorporation--Decorporation," false basic orientation. places for the preparation of nuclear 
compressed air is generated by a compressor plant and, prior to distribution, of nuclear radiation reconnaissance on foot, with combat vehicles, and with „зи. ls; Tie ——„—5..5......1.,. 2... АТАА... -—/ чиш calculations, we get dose rate values which are about 25-50 percent Information Service of the NVA, Military Medicine Series, No 5, 1971, charges, etc.; " * - Use of individual protected gear Guarantee of high level of protective 
it is piped into the tanks (working pressure 4-6 kp/cm™*) so that no further helicopters. Compare the advantages and disadvantages in each case. Way, K., and E. Wigner, Phys. rev. 73 (1948) p 1318. d NS Mr quoquc “ИННА II $, UNE higher than Shown in Formula 7.29. Because of the uncertainty of the рр 37 ff. Table 8.1 summarizes once again and clearly presents the most important Ferr rog pne aquam ree en en as well as exploitation of protec- training and constant action readiness 
ede Me teur d d. punta alk cba ее also DW- 66/3, loc. cite, p 366 ff. initial values, this however plays only a subordinate role in many measures of unit nuclear weapon protection. But because these measures Immediate destruction of such observed тим та ст tive properties offered by combat of protective gear; 

have already been explained in detail in the past chapters, we need not make Objects by using all available means, RER " vehicles, terrain, and cover 
ny further statements here such as the rocket forces and artillery Timely warning of units and r Utilization of all available communica 

б ў i i logistic support services as tions and communications equipment; 


The table vas taken over unaltered from Langhans, K., "Kernwaffen- the air forces, special reconnaissance area terrain for unit stationing and move- eret 


The most customary methods for special treatment (especially chemical and the reconnaissance agencies to the staffs and between the staffs? 
10. Petrov, R. V., and others, "Zashchita ot radioaktivnykh osadkov, The Wahnsdorf Meteorological Observatory was kind enough to make the Я 1. 
The k-values can be taken from the pertinent service regulations. " | 
" and demolition teams rader: to decontamination ment on the battlefield Regular check on unit supplies, s ч situ A — ee kæ. pr 


biological decontamination) of clothing and equipment are based on the use 963, p 16 Nifontov, B. I d others, "Pod: Yedernye vt Atonizdi icture availabl hich tt s 
of hot-ai m, steam-formalin mixtui ooking, ing, and rinsi: 55. ai con and niz: metry. (Note that the Medgiz, Moscow, 1963, p 166. c be vea E эре та je vuU, enisdat , Picture available for which we want to express our appreciation. See E radiometrie ...," loc. cit., p 87. prerequisites and foundations for constant and all around implementation 
Angerer aperti gai que luna rd скав eg organizacion of dostuatey: 0 Moscow, 1965, pp 80 ff. also Zier, M., "On the Global Transport of Fission Products of Past pe E "et Ar 4 Determination of uniform signa rations, water, clothing, and gear 4 Ses чч и NN. 


processes, and they are carried out with special systems. nuclear radiation doses from instantaneous nuclear radíation must also be a т h 
ee 11. The values in the table were partly taken from Petrov, loc. cit., p 167. Nuclear Weapon Tests in the Atmosphere and Their Appearance in the GDR," 
mium See also Langhans, K., "Kernwaffenradiometrie...," loc. cit., p 35. MILITAERWESEN, 1965, 5, p 685. 
12. The picture was taken from Lavrenchik, V. N., "Global'noye vypadeniye...," 
loc. cit., p 15. 


for Unit Nuclear Measure Content of Measures 
Me в ntent 


Measures Content of Measures 


Table 8.1. Compilation of the Most Important Measures 
Weapon Protection 


The treatment of this problem complex is impossible without a major 
mathematical effort. If necessary, this section can bc skipped, except 
fot the conclusions given. 


nted task з mad c 
The table was taken from special reprint "Radiation Damage" by the and etaffe as ve " the service, special units, and supporting 
Military-Medical Information and Documentation Office, Ernst Moritz its, even if the enemy has not yet used any mass annihilation weapon 


To perform complete special treatment of combat equipment and armament, we 

use systems and special vehicles which permit the continuous spraying of 7.49. With the help of some practical examples, explain the most important 
decontamination liquids (chemical and biological decontamination liquids) measures for protecting units against incorporation. 

or also pressurized water. Here, we can use not only vehicles with larger 

tanks, from which several work stations must be supplied (ARS-12u), but also 7.50. What is the essential content of behavior rules during operations in 


Permanent organization and conduct Uninterrupted reconnaissance 


of nuclear radiation reconnaissance important areas, sectors, mar t : 
Change of standb, areas for units sorientation of enemy reconnaissan: 
y its,  Disorientat £ y aissance monitoring cipated uni dation exposure ; 


basing of air unite, as vell as by means of covered stationing of units e nits against mass anni 
positions of ships and high varied operations; 


Aradt University, Oreifeweld, 1967, p 5. Measures Content of Measures simetry and nuclear radiation Const station 
and directions by organic and n 


The constant guarantee of unit protection against mass annihilation means 


nuclear radiation and chemical re 
lear radiati — and 


Coordinated, uninterrupted employment 
of all reconnaissance agencies of the 


of mass annihilation weapons and s of the 

«situation E arms o: he service, special units, and sesibilities and timely shift of wits 
PPr: prevention of employment of these supporting unit: е effort for reconnaissance, practica = ns 
prevent effort for reconnaissance, practical 


— Regular dosimetry (measure " div » isions, and abet as 
ment, records, evaluation of possible t on the basi ма ш эйе 
effects — conclusions п a planned, organiz: d мей, thes t 1 a 


concerning further employment) ; . " f t rj ween superi " ery important. 


er, tructure shielding ...," loc. cit., pp 39 ff. 


possibilities and timely shift of units 


distribution of forces and resources, from endangered areas; t x er ^ 
e that the subor ated situation 


timely assignment to the reconnaissance Dispatch of instant r n f f 1 - А = 
Irregular change of standby and assem high dose exposure or di 1 t 4с. ic i ain convince rior is doing eve 


bly areas, unit basing, and stations; ad 


ог atistics ci he f he mskiy, 0. I., 
жал илл тр fend же о ы Mim © " . The values of this function among others are given in Jahnke-Ende , 


^" о! Nucl. t »" Mo: 9, Ibid., p 23. See also Lavrenchik, V. N., "Global'noye vypadeniye c 
Explain the Uii Salissa fron A A Pete er 15 д E Pag eroe pr pus аы "Tafeln hoeherer Funktionen" [Tables of Higher Functions], B. G. Teubner f gainst mass annihilation weapons 


Russian; Langhans, K., "Kernwaffenradiometrie und Kernwaffendetonometrie," р 147; Langham, W., and E. C. Anderson, "Fallout from Nuclear Weapons p = e it no longer does jus 
z E ms Publishing Company, Leipzig, 1952, 5th edition, p l and pp 6-9. Jan p» measures is at least impractical because it no longer does ана stenty commend nnb 


communication; 


enemy, t е the combat readines: 

collective reports corresponding кеи hasir 

the determinations specified; and a " s. 
fter k h sidered in the creati 

Nuclear radiation monitoring afte i prs petam vM 

leaving contaminated area or after 1 е 5 ee 


— decontaminat ic 


, vhi Instant overcoming of fear and anxiety 


The table was compiled on the basis of Table 22 in DV-36/2, p 26. 
educati " ible, without creating 


Levochkin, Р. N., and Yu.Ya. Sokolov, Atomnaya energiya, 10, 1961, p 403. Ibid., p 55. (The picture was redrawn.) 


7.54. s ort terrain contamination can be forwarded from А 
«56. What types of reports on terrain c The Plowshare Program, Appl. Atomics (1962) 4, p 353. cases in rough estimates. Iters] u t eect * 
helters se of natural protective properties of 


i in training, if the required safety regulati 


sequence of warning message transmissi concerning existing contamination 


In Table 34 of DV-36/2, the distribution of the integral nuclear radiation 
Stay in combat vehicles, positions, and 


dose is not related to 1 hour after detonation but rather to the "dura- 
tion of nuclear radiation from the moment of radioactive trace formation 


means a stallations can be use ial t n ticular] 56 ong e ence between partial and ^ 4 E Pros qui aia see also Langhans, K., "Kernwaffenradiometrie ...," 
ns and installati be used for spec reatment, particularly 56. Why is it wrong to believe that the difference par Other aécessary »emerical data for computations to be mede can be found On this problem complex see Kusin, P., "Ten Milton Victims in One on." Because of that, the values given differ somewhat fr h other. gl Ec UM ósea ша иген OF Мы AUS Eel ч Урта 


for radioactive decontamination. This includes open-air pools, laundries, asien ве те, decontamination) boils down to whether support r- "Pen A... А á 

possibilities for special unit treatment, 13. In the literature reviewed, data for the average energy of beta and Struktur der Materie," VEB Bibliographic Institute, Leipzig, 1970; Peace and Socialism], 1959, 9, pp 51 ff. 

poss. ри Haissinsky, M., and J.-P. Adloff, "Principal Characteristics and 

Applications of the Elements and their Isotopes," New York, 1965, Russian Zier, M., "On the Global Transport ...," loc. cit., p 685 f. 

edition from Atonizdat Publishing House, 1968; Gordeyev, I. V., and 

Cchera "Tadarno-fizicheskiye konstanti,’ Gosstoniadst, 1963, „ See uino Pucha, $., "Hathenettcal-Physical Considerations on Tectats The term “analytical evaluation" is used here in the sense of theoretical 
Contamination after Nuclear Weapon Explosions,” MILITAERMESEN, 1954, Advanced calculations on the basis of the results of nuclear weapon 

Gusev, N. G., "Leitfaden fuer Radicaktivitaet und Strahlenschutz," П, p 1602. канн with the help of tebulaced fallout Andale, ett. 

[Guide for Radioactivity and Radiation Protection], VEB Technical 

Publishing House, Berlin, 1957, p 80. The picture was changed and was taken from Timofeyev, B. N., and Yu. 
Nesytov, "Prognozirovaniye radioaktivnogo zarazheniya," Publishing 


rotection against mass annihilation weapons in combat must be Advance determination of 
On this problem complex, see DV-36/1, pp 25 ff. г today to the fullest extent in the training of commanders, staffs, мей аге Nn Hu >->->... А. „е, „ы 1 
ed areas as vell as specific lities for the employment of nuclear ^ fo (taking samples, laboratory tests) lustrate t > 1 f € 
Forward-looking analysis of propagation shelters > that, to at 1 in u а 
r r t 1 portant thing 


and units. This in particular makes it necessary to have a clear concept гра Pedro «s 
dication of areas in which we weapons on the basis of the existing 
directions of radioactive detonation nd preventive measures Prevention of incorporation 


loc. cit to m 
ос. as to the essence and effect of mass annihilation weapons, to be convinced ore 
find comprehensive destruction, situation (nuclear weapons ge 
tuation (nuclear weapons, ranges, M eparation of roads for maneuver Evaluation of possible terrain-altering 


In conclusion it might be noted that a whole series of locally available 


fires, or floods resulting from latenstion intensiti = Prevention of incorporation of radio 
" у = > vi nuclear weapon employment. etonation intensities, detonation and Engineer-technical improvement effects of enemy nuclear strikes t s (b Pe ET 
Using llelicopters," MILITAERWESEN, 1962, 5, pp 713 ff. necessary for this. Here, the conviction as to the victorious nature am ш types, targets); N Я = e 

Timely transmission and analysis of 


‚dfastness, 


On this problem complex, see Rudloff, A., "Determination of Dose Rate Md AER, M Женд, SM 


and Dose in Case of Superposition of Fallout Fields from Several 
Detonations," "Zivilschutz," 1962,2, pp 60-64. 


to be occupied by units (passability of roads and trails 

- d from watering places not cleared, etc.); 
м“ nce data for nuclear radia- bridges, possible floods, fire zones, —Ó 
Possibilities for the employment of reconnaissance data fo a bri. 
ground and underground bursts in par- tion situation Ш 
ticular (character of operations, high- 


altitude weather situation, areas for 


the defense worthiness of socialism, combined with courage, ste 
Petrov, I. G., "Dezaktivatsiya, degazatsiya i dezinfektsiya, Zhurnal and the readiness to sacrifice, will play a decisive role. 
vsesoyuznogo Khimicheskogo obshchestva, 18, 1968, 6, pp 699-703. 


gamma radiation vary up to 25 percent from the figures given in Table 
7.5. We cannot go into any greater detail here regarding the reasons 
for this. It may merely be note^ that the gaseous detonation products 
were not included in the computations. 


7.57. What methods can be used for decontamination and medical treatment? 
Review Questions Explain them with the help of some examples. 


Implementati 


е Y 4 water supply 
Decentralization and camouflage of Complete utilization of available Reconnaissance of the road and tr: 


{eld units and rear-echelon for stationing and deployment of units; 


"rc The external conditions and phenomena of a nuclear missile war lead to 
Blumenstein, W., "Entigftungs- und Entaktivierungsgeraete" [Chemical extraordinarily heavy psychological-moral and physical stresses on commanders, 


А i “ network, implementation of repair work, 
and Radiological Decontamination Instruments], German Military Publishing staffs, and troops. They are caused by the simultaneous action of a large laying nuclear mines, anticipated nuc- strengthening the carrying capacity с 


in lear radiation situatio ogistic support service : 
ar radiation situation); cpm aintenance of specified distances, bridges, placing signs on roads and 
trails; 


intervals, and safety distances; 


7.42. Define the concept of nuclear radiation situation. What connection Roe for осет 
в there between terrain contamination, residual nuclear radiation, and the 
nuclear radiation situation? These questions are presented in a continuing manner in Section 7.4.1. 


14. Spencer, L. V., "Structure shielding against fallout radiation from Administering radiation protection sub- 
muclear weapons," Washington, National Bureau of Standards, Monograph stances 


7.43. Explain the thesis to the effect that the nuclear radiation situation We used the following values in compiling the data in Table 7.1: 42, June, 1962, Russian edition from Atomizdat Publishing House, 
Moscow, 1965, p 14. 


restricts unit operations in terms of time and space. i Langhans, K., "Kernwaffenradiometrie. loc. cit. House of the USSR Defense Ministry, Moscow 1969, p 1 


Radioactivity of Pu-239: 60 Ci kg 
7.44. What types of maneuvers do we distinguish to reduce the radiation Radioactivity of U-238: 3 * to Ci kg 15. Bjoernerstedt, R., Arkiv foer Fysik 16 (1959) 28, pp 293 ff. 


exposure of troops during combat operations in contaminated zones? Radioactivity of Fission Products: 2 * 1012 ci kg 
Efficiency of nuclear fission of Pu-239: n = 20% 


7.45. Mention the maximum permissible nuclear radiation doses for combat Efficiency of nuclear fission of U-238: n = 152. 
conditions. How must these values be interpreted? 


ani Radiological peontnin cand creo: IL IT 
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ml nd in eve ation be o m = sham concentration areas, concealment ver — PRES 
in all combat types and in every situation be organized from situation estimated for decision- — 7 Pract —n" — Util local resources afte 
movements, exploitation of night- ractical п contamina Strict implementation of protective 
making and assignments to units; of unit movements, exploitat ght р f protecti 


with the goal of preventing the use of mass annihilation weapons to the h E d — помита eui btbovise velas hide 
maximum extent, reducing the effects of enemy attacks, preserving vr rapidly time for regrouping, limiting time spent E А 
cedem prse renal Ku MEE aid ci cae ME in areas Fast elimination of consequences (This question is s ly covered in 
А t terrain; 
of enemy nuclear strikes on the accom- 
lishment of missions and scope o 
иш о E sions and scope of Restricting the times spent in zones with 
as eliminate consequences; high dose rates or bypassing such zones 

or waiting for radiation to decay be- 
fore crossing them 


This subdivision into "technical" and "semistrategic-tactical" measures 
of protection activities is by no means intended to create a form.l 


ividing line. It is however practical for methodological reasons > 
and permita clear statements. ` sclear Weapon Protection as Integral Component of Unit Protection eked llegar pep Spy tie уралы ion Dap ee oer apes 


Mn MT prece mri, Aaroa Timely and constant supply of units jetermination of sequence and main e 
with protective gear forts of supply movements; 


A Avoidance of impermissible unit con Improvement of positions ané shelters 


= 4 against Mass Annihilation Weapons " he developing situation, repeated and long-lasting operations while 
Gosev, N. C., "Leitfaden fuer Radioaktivitaet ...," loc. cit., p 8l. Ibid., p 14. (The type of illustration was altered.) н ee ge any sn ш che pecblone covered la the 
ү-36/2, p 40. 4 wearing protective gear and many others among the problems cove 
"зм, р 8. Summary of Most Important Measures of Unit Nuclear Weapon Protection рес dapib. 


(shelter facilites) and constant in- 


Deadlines, a 1 upply or 
crease in their degree of protection р 


centrations during the introduction 
16. For comprehensive information on the term of the effectiveness [action] — ean m ay > 
cross-section used here, reference is made to "Kleine Enzyklopaedie p 
; hat such a statement can be made emerges from the fac 
Atom, Struktur der Materie" [Small Encyclopedia, Atom, Structure of тъ such a statement T ens eres fra tae fast tiat th 
a on the fission products developing from the fission of Matter], VEB Bibliographic Institute, Leipzig, 1970, pp 150 ff. Ina | а — 
to neutrons of differing energy can be greatly simplified manner we might say this: The action cross-section In addition to special military models, this among other things involves Om this problem complex, see Boehme, F., and K. Mendel, "On the New EEE AA MON EUN en 
S., Nucleonics 18 (1960) 11, pp 201 ff. is a measure of the yield of a nuclear reaction. As the probability models of atmospheric mixing and circulation and exchange models. Method of Analytical Evaluation of Nuclear Weapon Strikes," MILITAERWESSEN, suo " 


of the materialization of a certain reaction, it is made up of the In this connection see also Machta, L., and others, A Survey of 1966, 7, рр 990 ff. 
penetration probability (in the special case of neutrons) and the Radioactive Fallout from Nuclear Tests, J. Geophys. Res. 67 (1962), p 1389; 


conversion probability. For illustration purposes we can assume that 


On this problem complex, see also Christofilos, N. C., "The Argus The conversion of these values for other times after detonation will be 
Experiment," J. Geophys. Res. (1959), pp 1699 ff. explained in Section 7.3. 


that the 
Staggering of unit supplies and reserve 


More detailed dat. 
7.46. Compare the protection factors of combat vehicles and shelters with arre pingui e do 
respect to instantaneous and residual nuclear radiation. ee ee ET 


Petrov, R. clearance 


loc. cit., pp 70 ff. 
Kodochigov, P. N., "Oprakticheskikh voprosakh dozimetrii ioniziruyushchikh restoring the combat value | | : 
f епету use of mass annihilation Section 8.2. 


izlucheniy," Izdatel'stvo akademii nauk SSSR, Moscow, 1962, p 30. the accomplishment of the combat mission, 


The picture was taken from Nifontov, B. I., and others, "Podzemnye ..., 


loc. cit, p 71. — 


To what extent can and must the 
55íul implementation of 
weapons be created d 


and troops 


equisites for all around and 
unit protection against mass annihilation 


training of the commander 


she casualties for further medical trea#t™ е stations. 
осе, ing ef fe ear weapon 
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removal of wreckage, Е fire-fighting, 
ion are not avai lat ing fi *' be carried out simultaneous! additi 

1 | - " degree of terrain mtanins n 
work. 


Even 
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~ commanders and fects of nuclear weapon 

the assigned combat large and heav ontaminated craters 
си pend om rimum extent. The extent to which that is possible will of lo y~ 
strikes и effects of the particular enemy nuclear weapon 


after enemy nuclear 
ar veapon strike 
staffs is - e 


» the primary mission of ities, damage, and destruction result 


to guarantee the further accomplishment of 
mission to the maximum extent, 


equires simultaneous and concentrated 


ery detachments umerícal strength and makeup 


„8 in gm strticular task to b — practical imp 


impassability of v 
requirement, especially in case of massive enem 
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